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1. Introduction  
All private and state universities will always 
carry out promotional activities to obtain new 
students in accordance with the capacity provided. 
However, there are still many universities that 
determine the location of promotions randomly, 
especially private universities. Private institutions are 
required to be more active in conducting promotions, 
due to the source of operating income for private 
universities are purely from the number of new 
students entering each year. In addition, the number 
of students who join each year also affects the 
assessment of the university's accreditation. One of 
the private university in Semarang that applies the 
target number of new students is Semarang 
University (USM). 
Every year, USM new student promotion 
team, always promotes new students by visiting 
Senior High Schools (SMA) or Vocational Schools 
1(SMK) or equivalent, which are around Central 
Java, both private and public schools. However, 
determining the location of promotions that are 
currently running, is still done randomly without 
considering several criteria that can be considered in 
determining the location of the promotion. This 
causes the miscast of promotion locations, cost of 
travel expense overruns, and disseminating 
information that is not on target. Based on these 
problems, the promotion team for acceptance of 
USM new students requires a system that produces 
information as a decision support material. 
This system will be built using the Additive 
Ratio Assessment (ARAS) method. ARAS is a 
method that has been applied to solve various 
decision making problems [4]. The ratio of  the  
sum  of    normalized  and weighted criteria 
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Abstract : During the screening of new students, each state and private 
institution is required to carry out promotion in order to obtain the number of 
students according to the predetermined target. Problems that often occur 
when determining the location of promotion, the New Student Admission 
Team (PMB) determine the location of promotions randomly without 
considering several factors that can affect the number of students who will 
join. This is often done mainly by private university such as Semarang 
University (USM). To overcome this, a system is needed to provide 
information for the New Student Admission Team (PMB) in making 
decisions on the location of USM promotions. This system applies the 
Additive Ratio Assessment (ARAS) method and criteria that can affect the 
number of students who will later register because the determination of the 
location of the promotion is right on target. Criteria and weights include: 
Distance (cost) with a weight of 30%, number of students (benefit) with a 
weight of 40%, school status (benefit) with a weight of 20%, and a source of 
information (benefit) with a weight of 10%. The programming language used 
by PHP and data bases uses MySQL. The final result of this study is a 
decision support system that can provide information to the PMB team about 
the location of the school that has the potential for USM promotion. 
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scores, which describe alternative  under 
consideration, to the sum of the values of normalized 
and weighted criteria, which describes the optimal  
alternative, is degree of optimality, which is reached 
by  the alternative under comparison [5]. 
 
with criteria and weights consisting of: 
Distance (weight) with a weight of 30%, the number 
of students (benefits) weighing 40%, school status 
(benefit) with a weight of 20%, and information 
sources (benefits) with a weight of 10%.  The 
programming language used by Framework-based 
object-oriented PHP is CodeIgniter with MySQL 
database. The ARAS method compares utility 
functions from alternatives with optimal utility 
function values [2]. The final results of the Aras 
method are in the form of alternative ranking [2]. 
This system can help the promotion team to accept 
new USM students to determine which locations to 
visit so they are more targeted later. 
 
2. Research Method 
The research methods applied in this study 
include: 
2.1. Data Collection Techniques  
The techniques used in collecting data for 
research purposes are as follows: 
a. Interviews and observations, this technique is 
used to obtain primary data, through 
interviews with decision makers in selecting 
USM promotion locations and conducting 
observations to understand how the promotion 
flow. 
b. Literature study, this technique is used to 
obtain secondary data about the object of 
research and references about supporting 
theories and methods through scientific books 
and magazines. 
 
2.2. System Development Methods 
According to [3], the waterfall model is a 
systematic and sequential model in the system 
development stage Fig. 1.  
 
 
Fig.1. Waterfall [3] 
 
Stages include:  
1. Communication 
The communication phase needs to be 
commited to find out the problems that occur 
when determining the location of the 
promotion. In addition, at this stage research 
also identifies the alternatives, criteria, and 
weights of each of the criteria applied in the 
decision support system to determine the 
location of the promotion.  
2. Planning  
At the planning stage the researcher plans a new 
system. This system will help the promotion 
team to determine the location of the promotion 
which is the potential location and priority 
location of the promotion. 
3. Modeling 
After going through the planning stage, the 
researcher then conducts the modeling stage. 
The modeling phase is performed to analyze 
and design the system. At the time of analyze 
the researcher determines the specifications of 
requirements, both hardware requirements, 
software requirements, and user needs. As for 
the design, researchers do the design using 
UML (Unified Modeling Language) tools 
which include use case diagrams. 
4. Construction 
During the construction phase the researcher 
encodes and tests the system. For coding the 
research system using Framework-based 
object-oriented PHP programming language 
CodeIgniter with MySQL database. 
 
3. Result and Discussion 
3.1. Analysis of The Aras Methods 
This study uses the Aras method in solving 
the problem of determining the location of promotion 
of new student admissions at USM 
1. Data that researchers used by using 8 school 
and 914 students data derived from data of 
new students in the Faculty of Information 
and Communication Technology (FTIK) in 
the last 3 years as data samples (table 1) 
 
Table 1. Prospective Student Data 
School 
Origin 
Distance Student  
Amount of 
Class 12 
School 
Status 
Source 
School 1 168,0 246 Private Etc 
School 2 33,0 442 Country Etc 
School 3 39,0 395 Country Brochure 
School 4 1301,0 337 Country Social 
Media 
School 5 5,0 107 Private News 
Letter 
School 6 5,0 97 Private Social 
Media 
School 7 39 473 Country Etc 
School 8 1750,0 226 Private Web 
 
2. The criteria used in determining promotion 
location priorities are listed in table 2. 
 
Table 2. Criteria Table 
 
Criteria Information Variety Weight 
C1 Distance Cost  0,3 
C2 Amount of Benefit  0,4 
Triajeng P, Indriyawati H, Susanto / Int. Journal of Information Technology and Business, Vol. 2, No. 1 (2019) 16-20 
18 
 
Student 
C3 School Status Benefit  0,2 
C4 Source Benefit  0,1 
 
3. The weight of the criteria used in determining 
the priority of promotion locations consisted 
of distance weights (table 3), the weight of the 
number of students (table 4), the weight of 
school status (table 5), the weight of the 
information source (table 6). 
 
a. Distance (C1) 
Distance is the distance from the school to 
Semarang University (USM) 
 
 
Table 3. Distance Weight 
Distance 
0-25 km 1,0 
>25-100 2,0 
>100-200 3,0 
>200-300 4,0 
>300 5,0 
 
b. Number of Students (C2) 
 
Table 4. The weight of Student Number 
Number of Student 
>50 - 200 1,0 
> 200 - 300 2,0 
> 300 - 400 3,0 
> 400 - 500 4,0 
> 500 5,0 
 
c. School Origin (C3)  
  
Table 5. The weight of School Statue  
School Status 
Private 1,0 
State 2,0 
 
d. Information Source (C4) 
 
Table 6. Information Source 
 
Information Source 
Newspaper 1,0 
Brochure 2,0 
Web 3,0 
Social Media 4,0 
Others 5,0 
 ARAS method has three steps that must be 
done, they are  
4. Formation of Decision Making Matrix  
(Table 7) 
 
Table 7. Alternative match ratings for each criterion   
School 
Origin 
C1 C2 C3 C4 
School 1 3 2 1 3 
School 2 3 2 1 5 
School 3 2 4 2 5 
School 4 2 3 2 2 
School 5 5 3 2 4 
School 6 1 1 1 1 
School 7 1 1 1 4 
School 8 2 4 2 5 
 
5. Normalizing Decision Making Matrix for all 
criteria (figure 2) 
 
 
 
3,0 2,0 1,0 3,0 
 3,0 2,0 1,0 5,0 
 2,0 4,0 2,0 5,0 
 2,0 3,0 2,0 2,0 
X 5,0 3,0 2,0 4,0 
 1,0 1,0 1,0 1,0 
 1,0 1,0 1,0 4,0 
 2,0 4,0 2,0 5,0 
 5,0 2,0 1,0 3,0 
Fig. 2. Decision Making Matrix Normalization 
Matrix  
 
6. Determine the matrix weights that have been 
normalized at the normalization stage  
 C1 C2 C3 C4 
School 0 0,073 0,091 0,077 0,094 
School 1 0,073 0,091 0,077 0,156 
School 2 0,109 0,182 0,154 0,156 
School 3 0,109 0,136 0,154 0,063 
School 4 0,044 0,136 0,154 0,125 
School 5 0,219 0,045 0,077 0,031 
School 6 0,219 0,045 0,077 0,125 
School 7 0,109 0,182 0,154 0,156 
School 8 0,044 0,091 0,077 0,094 
 
From the above calculations can be obtained 
the results of the matrix as follows Fig.3 : 
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0,022 0,036 0,015 0,009 
 0,022 0,036 0,015 0,016 
 0,033 0,073 0,031 0,016 
 0,033 0,055 0,031 0,006 
X*ij 0,013 0,055 0,031 0,013 
 0,066 0,018 0,015 0,003 
 0,066 0,018 0,015 0,013 
 0,033 0,073 0,031 0,016 
 0,013 0,036 0,015 0,009 
 
Fig. 3. Normalization Matrix of Matrix Weight  
 
7. Determine the value of the optimization 
function, by adding the criteria value to each 
alternative from the multiplication of the 
matrix with the weight that has been done 
before. 
 
 
S0= 0,022 + 0,036 + 0,015 + 0,009 = 0,083 
S1= 0,022 + 0,036 + 0,015 + 0,016 = 0,089 
S2= 0,033 + 0,073 + 0,031 + 0,016 = 0,152 
S3= 0,033 + 0,055 + 0,031 + 0,004 = 0,124 
S4= 0,013 + 0,055 + 0,031 + 0,013 = 0,111 
S5= 0,066 + 0,018 + 0,015 + 0,003 = 0,102 
S6= 0,066 + 0,018 + 0,015 + 0,013 = 0,112 
S7= 0,033 + 0,073 + 0,031 + 0,016 = 0,152 
S8= 0,013 + 0,036 + 0,015 + 0,009 = 0,074 
 
8. Determine the highest ranking level from the 
alternative, by dividing the alternative value 
against the alternative value 0 (A0) 
 
S0= 0,022 + 0,036 + 0,015 + 0,009 = 0,083 
K1 =  
K2 =  
K3 =  
K4 =  
K5 =  
K6 =  
K7 =  
K8 =  
 
 
9. The ranking results of each alternative are as 
follows (table 8): 
 
 
 
Table 8. Values for each alternative  
School 
Origin 
C1 C2 C3 C4 Si Ki 
School 0 0,022 0,036 0,015 0,009 0,083   
School 1 0,022 0,036 0,015 0,016 0,089 1,075 
School 2 0,033 0,073 0,031 0,016 0,152 1,830 
School 3 0,033 0,055 0,031 0,006 0,124 1,499 
School 4 0,013 0,055 0,031 0,013 0,111 1,336 
School 5 0,066 0,018 0,015 0,003 0,102 1,233 
School 6 0,066 0,018 0,015 0,013 0,112 1,346 
School 7 0,033 0,073 0,031 0,016 0,152 1,830 
School 8 0,013 0,036 0,015 0,009 0,074 0,894 
 
The results of the highest level calculation of 
the alternatives are as follows (Table 9): 
 
Table 9. Alternatives are classified from the highest 
value  
School Origin Ki Rank 
School 1 1,075 6 
School 2 1,830 1 
School 3 1,499 2 
School Origin Ki Rank 
School 4 1,336 4 
School 5 1,233 5 
School 6 1,346 3 
School 7 1,830 1 
School 8 0,894 7 
 
3.2. Construction 
3.2.1 Modelling 
  The initial stages in designing this system are 
making use case. Use case are made to describe the 
interaction between system and actor. In this use 
case, you will find out what functions in the system. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 5. Use Case 
 
Based on use case diagram above, it is explained that 
user can input name of the school, number of 
students, the distance of school, and the school's 
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information source. Then the system will directly 
generate the school that can be priority location of 
promotion. 
 
3.2.2 Implementation 
At this stage, the researcher will implement 
the Access table and implement it using the Visual 
Basic programming language. 
a. Implementation of Alternative Form 
The implementation of alternative forms 
found in Figure 3 is useful for entering alternative 
data for determining promotions using the ARAS 
method. The data entered is the name of the school, 
number of students, school status, distance and 
source of information. 
 
 
Fig. 3. Implementation of Alternative Form 
 
b. Implementation of Utility Value Report 
The implementation of the utility value report 
in Figure 4 shows the calculation of utility degrees.  
 
 
Fig. 4. Implementing the Utility Value Form 
 
 
 
c. Implementation of Ranking Report  
Figure 5 shows the final results of calculations 
using the ARAS method, which is indicated by 
schools that have the highest priority to be visited by 
USM promotion team. 
 
 
Fig. 5. Implementation of the Ranking Form  
 
4. Conclusion 
 
 ARAS method can be used to solve the problem 
of determining the location of promotion with the 
results in the form of rankings, so that the highest 
ranking is the location of potential and priority 
location of promotion. While the suggestions for 
developing this research system can be connected 
directly to the data of new students, so that it can be 
used to determine the location of further promotions. 
 
5. References   
 
[1] Koçak, S., Kazaz, A., Ulubeyli, S., Subcontractor selection 
with additive ratio assessment method. J. Constr. Eng. Manag. 
Innov. 1, https://doi.org/10.31462/jcemi.2018.0 1018032 
(2018), 18-32. 
 
[2] Tetty Rosmaria Sitompul dan Nelly Astusti Hasibuan, Untuk 
Security Service menggunakan Metode Aras, vol. 2, no. 1 
(2018), pp. 1–9. 
 
[3] Pressman, R. S., Rekayasa Perangkat Lunak: Pendekatan 
Praktisi Buku I, Yogyakarta, Andi (2015). 
 
[4] Mahalingam, M. 2016. “Selection of Non-Conventional 
Machining Process Considering Machining Processes by 
Using Additive Ratio Assessment - Approach.” 2(6): 
578–84. 
 
[5] Taylor, Publisher, Zenonas Turskis, and Edmundas Kazimieras 
Zavadskas. “A New Fuzzy Additive Ratio Assessment 
Method ( ARAS ‐ F ). Case Study : The Analysis of Fuzzy 
Multiple Criteria in Order to Select the Logistic Centers 
Location STUDY : THE ANALYSIS OF FUZZY 
MULTIPLE CRITERIA IN ORDER TO.” (January 2015): 
37–41. 
  
 
 
